Une révision récente des Bignoniaceae pour le «Catalogue des plantes de Madagascar» a révélé l'existence de nouvelles espèces dans la plupart des genres présents dans l'île. Nous décrivons ici quatre nouvelles espèces du genre endémique de la région malgache Ophiocolea H. 
Introduction
The Malagasy members of the Bignoniaceae family are segregated into two tribes based primarily on the dehiscence of the fruit: tribe Tecomeae Endl. (dehiscent) and tribe Coleeae Bojer (indehiscent). The latter includes five genera in Madagascar: Colea Meisn., Ophiocolea H. Perrier, Phyllarthron DC., Phylloctenium Baill. and Rhodocolea Baill. Ophiocolea was described by PERRIER DE LA BÂTHIE (1938a) for the five species then known with 2-locular ovaries and long cylindrical fruits. The genus currently includes six species, five endemic to Madagascar and a single species, O. comorensis H. Perrier, endemic to the Comoro Islands.
Ophiocolea in Madagascar has been regarded as taxonomically difficult due in part to the rather broad species concept adopted by PERRIER DE LA BÂTHIE (1938a, b) for O. floribunda (Lindl.) H. Perrier. The morphological variation in this complex which has elements occurring throughout the humid and sub-humid regions of the island, certainly represents more than one species and will be treated in a separate article. The other described species have more restricted distribution ranges and generally distinctive morphological features. In the north of Madagascar, O. decaryi H. Perrier can be easily recognized by its very hairy, coriaceous leaves and fruits, and white flowers with the corolla tubes yellow inside, whereas O. velutina H. Perrier has sparsely hairy sub-coriaceous leaves with condensed cauliflorous inflorescences with flowers characterized by reddish corollas tinted with yellow in the mouth. Ophiocolea delphinensis H. Perrier, from the south-east, has distinctive ribbed fruits and flowers with corollas with pink lobes. The yellow-flowered O. vokoanensis Zjhra from the Masoala peninsula is however part of the O. floribunda complex, and difficult to distinguish from other elements of this group.
Description of four new species of Ophiocolea from Northern Madagascar
A recent review of Malagasy Bignoniaceae (MADA GA SCAR CATALOGUE, 2011) has enabled us to refine species delimitations and has lead us to recognize new taxa in most of the genera present. (Fig. 1) . Each species is provided with line drawings and photographs, as well as a conservation threat assessment following IUCN (2001) . For the latter, calculations of area of occupancy (AOO), extent of occurrence (EOO) and number of subpopulations are based on methods presented in CALLMANDER & al. (2007) . Historical collections lacking geographic coordinates were post facto georeferenced where possible using SCHATZ & LESCOT (2011) . These data are placed in square brackets in the citation of collections.
Ophiocolea ambrensis Callm. & Phillipson, spec. nova (Fig. 2, 3 Well-branched tree to 15 m tall. Leaves imparipinnate, 17-40 ϫ 8-14 cm (including petiole); petiole 5-7 cm long, ca. 0.2-0.3 cm diam., glabrous, thickened at the base and somewhat amplexicaule, narrowly winged, verticillate on the branches, 4-5 leaves per verticil, leaf scars conspicuous on older stems. Leaflets (7-)11-13; blade ovate-lanceolate, (3-)6-10 ϫ (1-) 2-3 cm, somewhat coriaceous, glabrous; base attenuate; margins entire, coarsely undulate; apex slightly acuminate, the acumen 0.5 cm long; midrib and secondary veins prominent on both surfaces, red 'in vivo'; reticulate venation visible; petiolule 0.2-0.5 cm, glabrous; rachis straight. Inflorescence born on stems and trunk (to near the base), racemose, gradually expanding during anthesis; primary axis 10-16 cm, pedicels 5-8(-15) mm; bracts ca. 2-3 mm ϫ 1 mm, pubescent. Calyx cupuliform, magenta, irregularly divided in the distal part, (0.4-) 0.7-1 cm long. Corolla tubular, zygomorphic, the upper and lateral lobes spreading, the lower lobe reflexed, ca. 3-4.5 ϫ 1.7 cm, dark pink with yellow blotches on interior throat (dark brown when dried), densely covered with a white indument before anthesis, puberulent after; tube slightly curved downwards, with a sparse whitish indument on the inner ridges on the palate, rather abruptly narrowed to ca. 3 mm diameter in the basal 1 /4, the mouth oblique; lobes rounded to 4-angled, the 2 posterior, ca. 5 ϫ 4 mm, the 2 lateral and the posterior slightly larger, ca. 7 ϫ 5 mm. Stamens 4, ca. 35 mm in length, slightly longer than corolla at maturity; anthers ca. 3-4 mm long, 2 locular; stylus ca. 45 mm. Fruit unknown.
Distribution and ecology. -Ophiocolea ambrensis is only known from the montane evergreen forests of the Montagne d'Ambre (Fig. 1) .
Conservation status. -With an EOO of 2 km 2 , an AOO of 18 km 2 , and 1 subpopulation in a protected area (Montagne d'Ambre), O. ambrensis is assigned a preliminary status of "Vulnerable" (VU D2).
Notes. -Ophiocolea ambrensis differs from O. velutina, which also occurs on Montagne d'Ambre, by its glabrous (vs. pubescent in O. velutina) leaves with much smaller leaflets (6-10 ϫ 2-3 cm vs. 7-18 ϫ 2-8 cm), and its narrowly winged petiole and rachis (vs. petiole and rachis not winged in O. velutina). The flowers of both species are distinctive in the genus in being highly zygomorphic (see Fig. 2, 3 ), but they differ most notably in the size and indument of the calyx and indument of the corolla and those of O. ambrensis are borne on an expanded racemose inflorescence (vs. highly condensed). Another species from Montagne d'Ambre is described below.
Sheets of two collections of O. ambrensis at MO were annotated by A. H. Gentry with the invalid unpublished names: O. schatzii (Schatz & al. 1524) and O. ornithophila (Miller & al. 3620 ) in 1989 and 1991 respectively. These names have been entered into databases and have since proliferated in certain electronic media. It is curious that Gentry regarded these very similar collections to represent different species. 
Haec species a congeneris internodiis foliaribus proximalibus 4 vel 5 fractiflexis, calyce infundibuliformi ad orem aperto atque corolla tubulari infra pallide lutea supra rubroaurantiaca lobis pallide luteis distinguitur.
Tree to 7 m tall; dbh < 20 cm. Leaves imparipinnate, 25-30(-49) ϫ 14-16(-18) cm (including petiole); petiole 5-7(-9) cm long, ca. 0.2-0.4 cm diam., glabrous, thickened at the base and somewhat amplexicaule, verticillate on the branches, (5-) 6(-7) leaves per verticil, leaf scars conspicuous on the older stems. Leaflets 17-21; blade ovate-lanceolate, 8-15(-19) ϫ 2.5-5(-7) cm, sub-coriaceous, glabrous; base attenuate asymmetrically; margins entire, coarsely undulate; apex acuminate, the acumen 1-1.5(-2) cm long; midrib and secondary veins prominent on the both surfaces, reticulation visible; petiolule 0.5-1(-2) cm, glabrous. Rachis forming a zig-zag between the 4-5 pairs of leaflets in the proximal part of the leaves. Inflorescence born on stems and trunk, on woody mounds with a nodular appearance, bracts filamentous, (0.3-)0.5 ϫ 0.1 mm, hairy. non-glandular puberulent. Corolla tubular, obscurely 2-lipped, with five sub-equal spreading lobes, ca. 3 ϫ 1.2 cm, finely puberulent with a pale cream-coloured indument outside and inside on the lobes, and with a villous indument on the palatial ridges and in the throat; tube slightly curved downwards, with 2 longitudinal ridges on the palate, narrowed gradually to ca. 2 mm diameter in the basal 1/4, lower portion pale yellow, upper portion orange-red (colour somewhat masked by the puberulent indument outside); lobes rounded, ca. 5 ϫ 7 mm, pale yellow, the upper 3 lobes suffused with the orange-red coloration extending out from the tube, the lower 2 lobes with a distinct deep orange-yellow area adjacent to the sinuses. Stamens 4, ca. 18 mm in length; anthers 2 mm, 2-locular ; style 22 mm long. Fruit an indehiscent pod, reddish, pendant, ca. 16 ϫ 1.8 cm. Seeds numerous, subspherical, ca. 0.7-0.8 mm in diam.
Distribution and ecology. -Ophiocolea darainensis is only known from the Loky-Manambato region (Daraina) at elevations between 200 and 950 m. It occurs in semi-deciduous to evergreen forests, but also in ripicolous habitats of dry deciduous forests (Fig. 1) .
Conservation status. -With an EOO of 119 km
2 , an AOO of 45 km 2 , and 4 subpopulations in a protected area (LokyManambato), O. darainensis is assigned a preliminary status of "Vulnerable" (VU D2).
Notes. -Ophiocolea darainensis differs from all the other species of the genus by its leaves with the internodes of the rachis between the 4-5 terminal leaflets forming a zig-zag while in other species the rachis is more or less straight. Ophiocolea darainensis resembles O. ratovosonii in having inflorescences that develop in the axils of fallen leaves and gradually develop into woody mounds with a nodular appearance, formed from the remains of the inflorescences from consecutive years, giving rise each year to a flush of densely-congested bracts, and also in having individual flowers and fruits that protrude on short pedicels. However, O. darainensis differs from O. ratovosonii by its funnelshaped calyx which is open at the mouth (vs. campanulate and closed around the corolla in O. ratovosonii), and by the colour (white with yellow vs. red-brown with yellow-orange) of its tubular (vs. campanulate) corolla (Fig. 4, 5) . Ophiocolea darainensis is the third species member of the genus known to occur in the Daraina region along with O. floribunda s.l. and O. decaryi, from which it differs by its flowers being borne on the stems in contracted inflorescences forming woody mounds (vs. flowers on a lax inflorescence, often paniculate, never forming woody mounds in both O. floribunda and O. decaryi). Ophiocolea pauciflora Callm., Phillipson & Razan., spec. nova (Fig. 6, 7 (-26 ) cm (including petiole); petiole 8-10 cm long, ca. 0.2-0.3 cm diam., pubescent, slightly thickened at the base and somewhat amplexicaule, verticillate on the branches, 5-6 leaves per verticil, leaf scars conspicuous on older stems. Leaflets 11-15; blade ovate-lanceolate, (3-)9-10(-13) ϫ (1.5-) 3-4(-4.5) cm, chartaceous, puberulent; base attenuate; margins entire ; apex acuminate, the acumen 0.5-1 cm long ; midrib and secondary veins prominent on the both surfaces, reticulation visible; petiolules 0.5-0.8 cm (lateral leaflets) or up to 4 cm (distal leaflets), puberulent. Rachis straight. Flowers born on main stems and branches, 1-4 per inflorescence, on pubescent pedicels (up to 1 cm long). Calyx cupuliform, purple, with 5 whitish teeth, puberulent. Corolla tubular, with five sub-equal spreading lobes, ca. 2.4 ϫ 1 cm, finely pubescent, with a whitish woolly indument in the throat ; tube straight, or rather abruptly narrowed to ca. 1.5 mm diameter in the basal 1 /4, purple; lobes rounded, ca. 0.3 ϫ 0.4 mm, with a distinct yellow area adjacent to the sinuses and interior of tube whitish. Stamens 4, ca. 9 mm in length, anthers 2 mm, 2-locular; stylus ca. 10-15 mm. Fruit an indehiscent pod, pendant, ca. 0.8-1.6 ϫ 25 cm, apiculate, apicule 0.8 cm. Seeds ca. 16, sub-ellipsoid, ca. 4-5 ϫ 6-10 mm.
The genus Ophiocolea H. Perrier in northern Madagascar with description of four new species and two lectotypifications -139
Distribution and ecology. -Ophiocolea pauciflora is only known from the montane evergreen forests of the Montagne d'Ambre at ca. 1000 m (Fig. 1) .
Conservation status. -With an EOO of > 1 km 2 , an AOO of 9 km 2 , and only 1 subpopulation in a protected area (Montagne d'Ambre), O. pauciflora is assigned a preliminary status of Vulnerable (VU D2).
Notes. -Ophiocolea pauciflora can be easily recognised by its pauciflorous inflorescence with 1-4 purple flowers on pubescent pedicels (Fig. 7) . It is the third species Ophiocolea ratovosonii Callm. & Phillipson., spec. nova (Fig. 8, 9 Treelet to 3(-5) m tall, generally unbranched. Leaves imparipinnate, 35-46(-52) ϫ 13-22(-28) cm (including petiole); petiole 6-9 cm long, ca. 0.3-0.4 cm diam., glabrous, somewhat thickened at the base, verticillate on the branches, 5-8 leaves per verticil, leaf scars conspicuous on the older stems. Leaflets 17-21; blades elliptic, 10-16 ϫ 2.8-4.2 cm, sub-coriaceous, glabrous; base cuneate, sometimes slightly asymmetric; margins entire, sometimes somewhat undulate (at least when dry); apex acute; midrib and secondary veins prominent on abaxial surface, midrib impressed on adaxial surface, secondary veins visible; reticulation hardly visible; petiolule 0.4-0.7(-1) cm, glabrous; rachis straight. Inflorescence born on trunk, contracted, developing in the axils of fallen leaves and gradually developing into woody mounds with a nodular appearance that are formed from the remains of the inflorescences from consecutive years, that giving rise each year to a flush of densely-congested bracts, and individual flowers and fruits that protrude on short pedicels ; bracts filamentous ca. 2 ϫ 0.2 mm, pubescent. Calyx campanulate, 4 ϫ 3-4 mm, sparsely puberulent, pale green, sometimes shading to red-purple in the lower half, with 5 sometimes red-purple tinged veins ending in a short mucro. Corolla campanulate, obscurely 2-lipped, with five sub-equal recurved lobes, ca. 14-18 ϫ 6-9 mm, finely and sparsely puberulent with a pale indument outside and inside on the lobes, and with a dense white woolly indument on the palate and extending onto the lower lip; tube straight, with 2 broad longitudinal palatial ridges, abruptly narrowed to ca. 3.5 mm diameter in the basal portion within the calyx, distal portion red-brown; lobes rounded ca. 2-4 ϫ 3-6 mm, orange-yellow with diffuse red-brown venation. Stamens 4, ca. 10 mm in length; anthers 2.5 mm, 2-locular; style 13 mm long. Fruit unknown. Etymology. -The species is named in honour of Fidy Ratovoson, a Malagasy botanist working for the Missouri Botanical Garden in Madagascar who has collected intensively in the northern dry forests of Madagascar during a coordinated set of inventory projects conducted under the International Cooperative Biodiversity Group (ICBG) program.
Distribution and ecology. -Ophiocolea ratovosonii is only known from Madagascar's northern dry forests (Fig. 1) .
Conservation status. -With only 4 collections known, an EOO of 1,032 km 2 , an AOO of 36 km 2 (calculation following CALLMANDER & al., 2007) and 4 subpopulation, one of which is encompassed in the Protected Area network (Ankarana), O. ratovosonii is assigned a preliminary status of "Endangered" (EN B1ab[i, iii], B2ab[i, iii] ).
Notes. -The flowers of O. ratovosonii are unique among the Malagasy members of the genus with their short broad campanulate corolla, which is only weakly zygomorphic, and consists of a red-brown tube and reflexed yellow-orange lobes. This species somewhat resembles O. darainensis but the latter species' zig-zag leaf rachis and the shape, colour and indument of its calyx and corolla are quite different ( Fig. 5, 9 12°54'58''S 49°19'59''E, 513 m, 18.XI.2010, fl., Burivalova & al. 32 (G [G00303499] , MO, P, TEF); Ambilobe, Ambakirano, Behefaka, Ambinanibekona (Anjahana), 10 km au S de Behefaka, 13°21'10"S 49°09 '59"E, 65 m, 4.VI.2005 , fl., Ratovoson, Hong-Wa, Leopold & Razafy 1005 .
Lectotypification of two species of Ophiocolea occuring in Northern Madagascar
The two Ophiocolea species described by Perrier de la Bâthie in 1938 that occur in Northern Madagascar require lectotypification, which we effect below. We list all the available collections for these two very distinctive species, together with conservation threat analyses and some additional comments. 
Ophiocolea decaryi

B
lectotype since it holds the most complete material and was collected by Raymond Decary for whom the species was named. This species is found in the Sambirano region and in the Loky-Manambato area (Daraina complex) (Fig. 1) . It can be recognized by its inflorescence borne of the stems bearing small white flowers tinted with yellow in the throat of the corolla (Fig. 10) .
Ophiocolea velutina H. Perrier in Ann. Mus. Colon. Marseille sér. 5, 6: 32, 33. 1938 .
Lectotypus ( North around the Montagne d'Ambre in dry or transition forests ( Fig. 1) and is characterized by its hairy sub-coriaceous leaves and its condensed inflorescences bearing red-tinted flowers marked yellow in the throat.
